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(57) ABSTRACT

Pharmaceutical formulations and methods for the topical or
transdermal delivery of lisobutyl-1H-imidazo[4,5-c]-quino-
lin-4-amine, or 1-(2-methylpropyl)-1H-imidazo[4,5 c]quino-
lin-4-amine, i.e., imiquimod, to treat genital/perianal warts
with shorter durations of therapy than currently prescribed for
the commercially available for Aldara® 5% imiquimod
cream, as now approved by the U.S. Food & Drug Adminis-
tration (“FDA”), are disclosed and described. More specifi-
cally, lower dosage strength imiquimod formulations to
deliver an efficacious dose of imiquimod for treating genital/
perianal warts with an acceptable safety profile and dosing
regimens that are shorter and more convenient for patient use
than the dosing regimen currently approved by the U.S. Food
& Drug Administration (“FDA”) for Aldara® 5% imiquimod
cream to treat genital/perianal warts are also disclosed and
described.

6 Claims, 41 Drawing Sheets
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1
LOWER DOSAGE STRENGTH IMIQUIMOD
FORMULATIONS AND SHORT DOSING
REGIMENS FOR TREATING GENITAL AND
PERIANAL WARTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is entitled to and claims priority benefit to
U.S. Utility patent application Ser. No. 12/771,076 filed Apr.
30, 2010; and priority benefitunder 35 U.S.C. §119(e)to U.S.
Provisional Application No. 61/341,721 filed Apr. 1, 2010;
U.S. Provisional Application No. 61/341,476 filed Mar. 30,
2010; and U.S. Provisional Patent Application No. 61/225,
202, filed Jul. 13, 2009; entitled “LOWER DOSAGE
STRENGTH IMIQUIMOD FORMULATIONS AND
SHORT DOSING REGIMENS FOR TREATING GENITAL
AND PERIANAL WARTS?”, the contents of which are incor-
porated herein by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to pharmaceutical formula-
tions and methods for the topical or transdermal delivery of
1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine, also known
as (a.k.a.) 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-
amine, a.k.a. imiquimod, to treat genital and perianal warts
with shorter durations of therapy, than currently prescribed
for the commercially available Aldara® 5% imiquimod
cream, as now approved by the U.S. Food & Drug Adminis-
tration (“FDA”). More specifically, the present invention is
directed to lower dosage strength imiquimod formulations to
deliver an efficacious dose for treating genital and perianal
warts with an acceptable safety profile, but with a dosing
regimen that is shorter and more convenient for patient use
than the dosing regimen currently approved by the FDA for
Aldara® 5% imiquimod cream.

BACKGROUND OF THE INVENTION

External Genital Warts (EGW), or condylomata acumi-
nate, are caused by infection with human papilloma virus
(HPV), the most common sexually transmitted virus in the
Western world (Lyttle 1994, Mayeaux 1995, Shah 1990).
Approximately 1% ofthe sexually active population between
15 and 49 years of age in the US is estimated to have EGW
(Koutsky 1988, Koutsky 1997). Most EGWs are associated
with HPV types 6 and 11 (Phelps 1995).

In 1997, imiquimod 5% cream (Aldara®) was approved for
the treatment of EGW and perianal warts. Imiquimod, an
immune response modifier that stimulates the innate and
adaptive immune response, has been demonstrated to be an
effective and safe treatment for EGWs. Stimulation of the
immune response has been shown to decrease HPV viral load
(Kreuter 2006) and may decrease the recurrence rate of vis-
ible warts, although observed rates after treatments do vary.

Imiquimod, however, has no direct antiviral activity in cell
culture. A study in 22 patients with genital/perianal warts
comparing Aldara® 5% imiquimod cream and vehicle shows
that Aldara® 5% imiquimod cream induces mRNA encoding
cytokines including interferon-a at the treatment site. In addi-
tion, HPVL1 mRNA and HPV DNA are significantly
decreased following treatment. However, the clinical rel-
evance of these findings is unknown.

Specific antiviral therapy for the treatment of EGW is
lacking, but drug and other therapies have been used. Ablative
treatment modalities include procedures such as surgical
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excision, laser therapy, and cryotherapy. Other approaches
include topical treatments, such as acetic acid, podophylline,
podophyllotoxin, and 5-fluorouracil, which are cytodestruc-
tive, and sinecatechins, whose mechanism of action is
unknown. Each of these therapies has disadvantages such as
inconvenient regimens, pain or burning associated with the
therapy, scarring, itching, or high recurrence rates.

Aldara® 5% imiquimod cream is approved for the treat-
ment of external genital and perianal warts (condylomata
acuminata) in individuals 12 years old and above (Aldara®
Package Insert). The approved dosing regimen is 3 times per
week, for up to 16 weeks of treatment.

The compound characterized as 1-isobutyl-1H-imidazo[4,
5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,
5-c]quinolin-4-amine, and known as imiquimod, is disclosed
in U.S. Pat. No. 4,689,338 and described therein as an anti-
viral agent and as an interferon inducer. A variety of formu-
lations for topical administration of imiquimod are also
described therein. This U.S. Pat. No. 4,689,338 is incorpo-
rated herein by reference in its entirety.

U.S. Pat. No. 4,751,087 discloses the use of a combination
of ethyl oleate and glyceryl monolaurate as a skin penetration
enhancer for nitroglycerin, with all three components being
contained in the adhesive layer of a transdermal patch; this
U.S. patent is incorporated herein by reference in its entirety.

U.S. Pat. No. 4,411,893 discloses the use of N,N-dimeth-
yldodecylamine-N-oxide as a skin penetration enhancer in
aqueous systems; this U.S. patent is incorporated herein by
reference in its entirety.

U.S. Pat. No. 4,722,941 discloses readily absorbable phar-
maceutical compositions that comprise a pharmacologically
active agent distributed in a vehicle comprising an absorp-
tion-enhancing amount of at least one fatty acid containing 6
to 12 carbon atoms and optiona